Phosphorylation statuses at different residues of lamin B2, B1, and A/C dynamically and independently change throughout the cell cycle.
Lamins, major components of the nuclear lamina, undergo phosphorylation at multiple residues during cell cycle progression, but their detailed phosphorylation kinetics remain largely undetermined. Here, we examined changes in the phosphorylation of major phosphorylation residues (Thr14, Ser17, Ser385, Ser387, and Ser401) of lamin B2 and the homologous residues of lamin B1, A/C during the cell cycle using novel antibodies to the site-specific phosphorylation. The phosphorylation levels of these residues independently changed during the cell cycle. Thr14 and Ser17 were phosphorylated during G(2)/M phase to anaphase/telophase. Ser385 was persistently phosphorylated during mitosis to G(1) phase, whereas Ser387 was phosphorylated discontinuously in prophase and G(1) phase. Ser401 phosphorylation was enhanced in the G(1)/S boundary. Immunoprecipitation using the phospho-antibodies suggested that metaphase-phosphorylation at Thr14, Ser17, and Ser385 of lamins occurred simultaneously, whereas G(1)-phase phosphorylation at Ser385 and Ser387 occurred in distinct pools or with different timings. Additionally, we showed that lamin B2 phosphorylated at Ser17, but not Ser385, Ser387 and Ser401, was exclusively non-ionic detergent soluble, depolymerized forms in growing cells, implicating specific involvement of Ser17 phosphorylation in lamin depolymerization and nuclear envelope breakdown. These results suggest that the phosphorylations at different residues of lamins might play specific roles throughout the cell cycle.